Objectives: To evaluate the psychometric properties and relationship to physical activity levels of the Exercise Benefits/Barriers Scale (EBBS) among college students. Methods: A total of 398 college students completed the EBBS and a measure of self-efficacy, the Physical Exercise SelfEfficacy Scale. In addition, a subsample of 275 students also completed a semistructured interview on physical activity, the Seven-day Physical Activity Recall. Results: Psychometric properties were acceptable, but only benefits significantly accounted for variance in physical activity levels. Conclusions: Surprisingly, the factorial structure differed from the test developers'.
I
n an effort to understand levels of physical activity among individuals, various researchers have identified a number of promising variables that may influence levels of physical activity. These variables include demographics, cognition, behaviors, social environment, and physical environment.' Cognitive variables are particularly targeted, because they may be more amenable to change than less mutable variables (eg, age, income). Two particular cognitive variables that are consistently cited in research as accounting for physical activity levels are perceived benefits and perceived barriers.' Perceived benefits are defined as an individual's evaluation of the potential gains (eg, increased fitness) associated with engaging in a particular health behavior. Perceived barriers refer to an individual's evaluation of the potential obstacles (eg, limited time) that curtail him or her from engaging in a health behavior. These variables have been included in several models of health behavior, most notably the health beliefs modeP"* and in a modified form in other models.' These models assert that individuals simultaneously assess the perceived benefits and perceived barriers of engaging in physical activity and subsequently make an informed choice and corresponding behavior.
Despite research citing support that perceived benefits and perceived barriers account for variance in physical activity levels, the measurement of these variables is not frequently standardized. That is, for each study, an untested customized measure of perceived benefits and/ or perceived barriers is usually formulated. This practice raises serious concerns about the accurate, reliable, and valid measurement of barriers and benefits.
Although rarely utilized, a standardized measure of perceived benefits and perceived barriers for physical activity does exist, the Exercise Benefits/Barriers Scale (EBBS).^ The scale was devel-. oped using 650 adults (18-88 years old) residing in a Midwestern community, who were predominantly white, married. and employed full-time. Based on preliminary research, the EBBS appears to have acceptable psychometric properties and is associated with physical activity levels. Not surprisingly, second-order factor analyses of the EBBS items yield 2 factors suitably labeled perceived benefits and perceived barriers. Twenty-nine of the 43 items on the EBBS measure perceived physical, psychological, and social benefits associated with physical activity. Excellent internal consistency (Cronbach's alpha = .95) is present for the benefit items, as well as excellent testretest reliability (r=.89) across a 2-week period. Fourteen of the 43 items on the EBBS assess potential barriers for engaging in physical activity. Example items include inaccessibility, financial cost, time constraints, and fatigue. The barrier items also have excellent internal consistency (Cronbach's alpha = .86) as well as good test-retest reliability (r = .77) across a 2-week period.^ More recently, benefits and barriers measured by the EBBS were administered and found to be significantly different between self-reported exercisers and nonexercisers in a college sample.'
Although favorable psychometric properties for the EBBS are reported in the initial test development* and the association with levels of' physical activity,' these results have never been replicated or cross-validated among different populations. This is particularly concerning given that physical activity, perceived benefits, and perceived barriers vary by age. In a large nationwide study, physical activity levels have been documented to drop across the lifespan.'° Moreover, perceived benefits and perceived barriers have been noted to differ significantly between different age groups."''^ A qualitative examination of the perceived benefits and perceived barriers among differently aged individuals reveals significant differences. An older population reports chronic disease management, weight control, and personal enjoyment as benefits and proximity of facilities and fatigue as barriers. In contrast, a young adult population reported the benefits of physical activity as prevention of weight gain, stress relief, and improvement in well-being and barriers as time constraints.' In 2 studies where perceived benefits and barriers were empirically investigated across the adult lifespan. particular ones were more salient among a young adult population than among a middle-aged and older population.'''^ Perceived barriers included insufficient time, lack of motivation, child care responsibilities, and lack of interest. One benefit was the opportunity for competition. Aside from age, it is important to note that in these studies, significant differences between the sexes also emerged. Given these differences, standardized instruments measuring barriers and benefits should be developed specifically for a target population and their life stage. Given low physical activity among young adults, an instrument validated or specifically targeted for benefits and barriers relevant to this population would be important.
College students may represent an ideal population for research on perceived benefits and perceived barriers. Because 63% of US high school graduates pursue a college education,'^ college students represent a large proportion of young adults. Post-high school graduation may be a particularly important period as physical education class requirements (mandatory in most elementary, intermediate, and secondary schools) diminish or cease to exist at the college level. Furthermore, the years following high school are full of major life transitions, such as new residence, independent finances, full-time employment, higher education, marriage, and parental responsibilities. These new roles and responsibilities, as well as the stress aind social contacts associated with each, can strongly influence health behaviors.'''
Although a relatively healthy sample, college students are quite low in terms of physical activity levels. Based on data f"rom a national sample of 4728 college students, 52.2% report no or very low levels of physical activity.'^ In another study examining a random sample of 3810 students at 29 California colleges, 55.2% report engaging in aerobic activity fewer than 3 days during a week.'* This is troublesome given the immediate physical and mental benefits of physical activity, let alone the long-term preventive health benefits. Given the low levels of physical activity found among college students, college campuses may be cin ideal vehicle for physical activity research and interventions.
Acknowledging the low physical activity during young adulthood, a standard-Brown ized, reliable, and valid measure of perceived benefits and perceived barriers for this population is essential. In this study, college students were administered the EBBS along with other measures to evaluate the reliability and validity for this population. We conducted tests of internal consistency, test-retest reliability, and factor analysis. Consistent with the initial test development, we predicted a 2 second-order factor structure, good internal consistency vidthin the 2 scales, and high test-retest reliability. As a measure of convergent validity, we examined the relationship between an established measure of self-efficacy and the EBBS. Assuming favorable psychometric properties were confirmed, we sought to examine the role of perceived benefits and perceived barriers in accounting for levels of physical activity. We predicted that higher perceived benefits and lower perceived barriers would be associated with higher levels of physical activity.
METHODS

Participants
Participants were 398 undergraduate students recruited from introductory psychology courses at a Midwestern state university who received credit for their participation. Due to the courses' availability as a general education requirement, over 90% of the students in these courses were not psychology majors or minors. Age of participants ranged from 18 to 35 years vdth the average age at 19.5 years (SD=1.7). A little more than half (57%) of participants were female and race was predominantly white (93.5%), followed by African (4.0%), Asian (1.5%), and other races (1.0%). The majority were freshman (69.6%), but participants also included sophomores (15.3%), juniors (9.1%), and seniors (6.0%). Almost the entire sample was never married (98.2%), but 6 were married (1.5%), and 1 was divorced (0.3%).
Procedure
Data were pooled from 1 longitudinal study and 2 cross-sectional studies. Although procedures varied among the 3 studies, the measures of demographics, perceived benefits, perceived barriers, self-efficacy, and physical activity were identical. In the longitudinal study (N=108), participants were scheduled for 2 individual appointments 7 days apart (96% follow-up rate). Following initial inf^ormed consent, both appointments consisted of administering the same battery of measures in the order listed below. The first cross-sectional study (N=168) involved the same procedures described above, but for 1 appointment only. In the second cross-sectional study (N=122), the purpose of this study was to supplement the longitudinal study described above, by providing additional data to examine the psychometric properties of selected measures. In the interest of conserving time, the physical activity measure was not administered in this third study.
Measures
Perceived benefits and perceived barriers. The perceived benefits and perceived barriers of engaging in physical activity were assessed by the Exercise Benefits/Barriers Scale (EBBS).^ A description of the measure and psychometric properties is outlined in the Introduction section of this paper. The respondent is asked to rate his or her agreement to perceived benefits and perceived barriers on a 4-point Likert scale (Strongly Agree to Strongly Disagree). Traditionally, lower scores on the EBBS represent higher endorsement of barriers and benefits items. To ease interpretability, all items were reverse coded (subtracted from a constant of 5) prior to any data analyses. The overall perceived-benefits score was calculated by summing the 29 benefit items, vnth higher values indicating greater perceived benefits. An overall perceived-barriers score was calculated by summing the 14 barriers items, with higher values indicating greater perceived barriers.
Self-efficacy. Self-efficacy was measured by the Physical Exercise Self-efficacy Scale (PESES).'^ The PESES is a 5-item scale that asks the respondent on a 4-point Likert scale (Very Uncertain to Very Certain) about their confidence to adhere to physical activity. Item-total correlations were good (r=.64 to .76), and internal consistency was excellent (Cronbach's alpha = .88). Validity for this measure is supported, as evidenced by a moderate correlation with exercise intention (r=.33) and physical activity behavior (r=.39) at 6 month follow-up.
Physical activity. Level of physical activity was measured by the Seven-Day Physical Activity Recall (PAR).'» The PAR is a semistructured interview designed to comprehensively measure an individual's physical activity, inactivity, and sleeping activities during the last 7 days. The duration and intensity of each activity are also recorded. Using an algorithm, a 1-week energy expenditure in kilocalories was calculated for each participant.'* The PAR has acceptable reliability and good validity, as supported by correlations with activity monitors, treatment interventions, other measures of physical activity, and measures of fitness.'''^"^ Interrater reliability in this study was confirmed by having 33 randomly videotaped interviews rated by a second blinded rater. Interrater reliability between the 2 raters was excellent (Intraclass correlation coefficient = .89).
RESULTS
Participants endorsed Exercise Benefits/Barrier Scale (EBBS) items to demonstrate high variance in both perceived benefits and perceived barriers. For benefits, participants scored from 38 to 87 (scores of 0 to 87 possible) and obtained a mean score of 63.22, with a standard deviation of 9.85. For barriers, participants scored from 1 to 31 (scores of 0 to 42 possible), and obtained a mean score of 12.63 with a standard deviation of 5.08. No significant differences between men and women were found for benefits, t(392)=.67, P>.05, or barriers, t(388)=.71, P>.05. In regard to the relationship between benefits and barriers, the 2 were negatively correlated with one another (r=-.46, P<.05).
The EBBS demonstrated good reliability and convergent validity. Internal consistency for all EBBS items and barriers items was good (alphas = .80). Internal consistency of the benefits items was excellent (alpha = .92). To ascertain the temporal reliability, intraclass correlations for absolute values were conducted between the total scores for barriers and benefits across a 1-week period (N=104). Intraclass correlation coefficients fell in the good range for benefits (ICC= .85) and barriers (ICC=.79). In this study, selfefficacy (as measured by the PESES) was moderately correlated with kilocalories expended during the last week (r=.29, P<.05). As expected, both benefits and barriers were moderately correlated with the measure of self-efficacy (r=.35 and r= -.39, PS<.05, respectively) in the expected directions.
Overall, the sample that was administered the PAR (N=275) was fairly physically active; however, significant heterogeneity was present. The average level of kilocalories (per unit of body weight) expended during the last week was 260.25 (SD=30.82; Range = 210.88 -375.88). Statistically significant differences were found between the sexes, with men (Mean = 264.55, SD=32.23) expending more kilocalories per body weight than women did (Mean = 256.41 SD=28.95), t(273)=2.21, P<.05. Participants engaged in an average of 8.18 (SD=6.43; Range = 0 -37.00) hours of at least moderate-intensity physi- (Pate et al, 1995) of averaging at least 30 minutes daily (3.5 hours over 7 days) of at least moderate-intensity physical activity. Simple correlations revealed significant association between physical activity (weekly kilocalories) and perceived benefits (r=.2O, P<.05), but not with perceived barriers (r=-.ll, P>.05). The pattern of associations remained consistent across men and women (Table 1 ).
An oblique factorial analysis (obimin method) was initially conducted to determine whether an orthogonal or oblique approach to factorial analysis was better suited.^' A 10-factor solution was identified, but factors were weakly correlated with one another (Absolute median value correlation = .21). Although not entirely independent, low correlations imply that an orthogonal approach to factor analysis is more aptly suited, and that a secondorder factor structure is not present. Principal factor axis analysis was employed using Varimax rotation (orthogonal) with Kaiser normalization. Based on statistical conventions, factors with eigenvalues >1.0 were retained.^^ For factor structure interpretation, a factor loading cutoff of .45 (variable and factor share at least 20% of the variance) was adopted to keep overlapping items at a moderate level.^^ p^c-tors with fewer than 3 items were eliminated. Factor analysis yielded a 7-factor solution accounting for 38.14% of the variance (Table 2) .
Seventeen items did not load (less than .45) on any of the 7 factors. Factor names were derived to encompass the content contained on the relevant items for each factor (Table 3) , yielding 5 benefit and 2 barrier factors. Factor scores were derived by summing the corresponding items. Internal consistency within the 7 newly derived factors was good (Alphas = .67-.82). Among the 7 factors, differences between men and women were found for fatigue (Factor 4), t (394)=2.27, P<.05, and pleasurable activity (Factor 5), t(395)= 2.69, P<.05. Men reported greater levels of pleasurable activity (Mean = 9.38, SD=2.00) than did women (Mean = 5.51, SD=2.03). However, men also reported higher levels of fatigue (Mean = 5.91, SD=1.69) than women did (Mean = 5.51, SD=1.73).
A post hoc exploratory analysis of the relationship between the newly derived 7 factor scores and physical activity was conducted (Table 1) . Using a more stringent significance criteria (P<.01), simple correlations were examined between the factor scores and weekly kilocalories expended. Among the entire sample (Table  1) , 3 of the 7 factors were significantly associated (PS<.01) with physical activity: pleasurable activity (r=.26), task improvement (r=.17), and physical performance (r=.17). These associations increased among men, but diminished to nonsignificance levels (PS>.01) among women.
DISCUSSION
Consistent with expectations, the Exercise Benefits/Barriers Scale (EBBS) was generally upheld as a psychometrically sound instrument, as evidenced by good internal consistency, temporal reliability, and convergent validity. These results are similar to those obtained by the test developers and therefore strongly support the EBBS as having good psycho- metric properties. However, both benefit/ cific concerns are documented, and recbarrier and factor derived scales accounted ommendations for future research are for only small amounts of the variance in offered. physical activity. Significant differences Overall, physical activity levels among in the factorial structure between the this sample were fairly high. A large proinitial test developers and this study portion (81.8%) met the current US recemerged. Given these differences, speommended guidelines for physical activ-Brown ity.^" These levels of physical activity should not be considered representative of the general population, or even more specifically of college populations. Given that potential participants were provided a description of available psychology research studies from which they could choose, those with an interest in or inclination for physical activity may have been drawn disproportionally to this study, regardless of attempts to invite participants of all activity levels. However, substantial variability was present to allow examination of the proposed hypotheses, as evidenced by a number of individuals with lower levels of physical activity. There were significant differences in activity levels between men and women, with women expending, on average, 3% less kilocalories per week. Given that kilocalories are calibrated in the absence of body weight, these differences are not due to differences in body weight. In regard to the benefits and barriers scales, only the benefits scale accounted for a statistically significant proportion of the variance in physical activity, but only 4% of the variance. Consistent with our hypothesis, greater endorsement of perceived benefits was associated with higher levels of physical activity. However, contrary to our hypothesis, the barriers scale was not significantly correlated with levels of physical activity. These findings are surprising, given previous research documenting the reliable associations of benefits and barriers with physical activity. The lackluster associations underscore the importance of standardized testing, as the use of custom.ized measures of benefits and barriers may be artificially infiating this relationship. Another possibility for the low associations may be that the benefits and barriers outlined in the EBBS may not be relevant to this population. As discussed earlier, the differences could be accounted by the differential endorsement of benefit and barriers items between a community sample of adults in the original test development and traditional college student population participating in this study. For example, the mean age in this study (19.5 years) was half that of the test developers' sample (38.7 years). Finally, the differences in results could be due to the focus on a relatively active population captured in this study versus a relatively mixed-activity population in the previous research.
To specifically examine if there was qualitative difference between those active (engaging 3.5 hours of physical activity per week) versus those inactive in this study, we examined barriers and barriers between these 2 groups. No differences were found between the groups on barriers, t(267) = .94, P>.05, and benefits, t(269)=1.46, P>.05.
The factor analysis structure that emerged indicated 7 factors on the EBBS that accounted for 38% of the variance. The 7 factors were only weakly correlated with one another, indicating fairly independent factors and absence of a higher second-order global category of benefits and barriers. These results suggest that although the inclusion of both benefits and barriers content in the EBBS remains important, the partitioning of items into either the barriers or benefits category may not be advised. A relatively clean first-order factor analysis emerged. When the 43 EBBS items were examined, 26 items loaded exclusively on 1 each of the 7 factors. The content interpretation of each factor was straightforward and face valid (Table 3) , yielding 5 benefit and 2 barrier factors. This uneven distribution between benefit and barrier factors is not surprising given there are twice as many benefit items. Each factor contained 3 to 5 items with good internal consistency. There were significant differences between men and women on fatigue (Factor 4) and pleasurable activity (Factor 5). Based on these findings, men are perceiving greater pleasure from physical activity, but also higher fatigue. One can speculate that the recreational and social aspects of these activities are more salient among men, which may supersede exertion effects.
The factor analysis conducted in this study departs from the original test developers' factor analysis.* The test developers identified 9 factors that accounted for 65% of the variance. In this study, only 2 factors (factors 4 and 7) comprised the same items identical to factors from the original test developers. Three additional factors (factors 1, 5, and 6) shared a number of similar items with factors from the original test developers. The 2 remaining factors (factors 2 and 3) were composed of different item distributions that were a far departure from the original test developers. The divergence in factor structure between that of the test developers and this study is likely due at least 2 circumstances. One, a principal axis factorial analysis procedure was utilized, whereas a principal components analysis was adopted by the original test developers. The latter approach is described as a more descriptive approach that incorporates shared variance among the variables. Two, the differences between the 2 samples discussed earlier in terms of age and activity levels could account for the differences in factor structure.
Post hoc analyses from this study suggest that specific factors may be extremely helpful in understanding and predicting physical activity. Three factors (which contained 3 to 5 items each) each approximated the level of association achieved by the entire benefits (29 items) scale. This pattern suggests that specific benefits may account as well or better for physical activity levels than do overall benefits. Participants who reported derived pleasure from physical activities (Factor 5), physical performance benefits (Factor 1), and improvement in daily tasks (Factor 3) engaged in higher levels of physical activity. However, when these relationships were examined separately for men and women, these relationships increased among men and diminished among women. These findings document striking differences in the importance of benefit factors between men and women. Overall, the perceived benefits outlined above may play a stronger role among men in accounting for levels of physical activity. There is the possibility a different subset of benefits and barriers not included here is more relevant to women (eg, body image).
The results of this study should be considered seriously due to this study's strengths. In terms of methodological confounds in physical activity research, college students offer 2 advantages: (a) high potential to engage in vigorous physical activity and (b) access/proximity to fitness facilities. Given the age of the traditional college student (18 to 23 years old), these individuals have low rates of chronic disease. Therefore, compared to a general adult sample, a larger proportion of these individuals possess the ahility to engage in vigorous physical activity due to low rates of a chronic medical disease (eg, emphysema). In addition to the increased potential to engage in vigorous physical activity, college students at most colleges and universities have access to excellent fitness facilities and equipment, which is usually included in their tuition and/or student fees. Given this, most college students have prepaid access and proximity to sufficient fitness facilities. This distinction is important, given that recent and emerging research indicates that restricted access and low proximity to fitness facilities are associated with lower levels of physical activity.^T he results of this study are not without limitation. The use of a college population limits the generalizability of this study; noncoUege populations are likely to experience different benefits and barriers. In a sense, by using a college population, we have attempted to increase internal validity, while limiting external validity. Moreover, given the predominantly white, middle-class population, it is not possible to ascertain whether these results are representative of a more racially and socioeconomic diverse population of the same age. Finally, given the high physical activity levels found in this sample, the results of this study more accurately represent the benefits and barriers associated with differing levels of physical activity among an active population. Given the small proportion of inactive individuals (less than 20%), these results may not characterize the general population, which is somewhat more inactive.
Several revisions are offered to potentially bolster the variance accounted for by perceived benefits and perceived barriers in levels of physical activity. To begin with, the number of perceived barrier items should be increased. Currently, the EBBS includes 14 perceived barrier items. In this study, 2 of the 5 factors (which consisted of 6 of the 26 variables) were barriers. Given that perceived barriers across the decades have been a frequent predictor of health behaviors, 14 potential barrier items (or 6 barrier items in this study) may be "underpowering" the amount of variance accounted for by barriers. Additional barrier items would introduce greater range in the measurement of barriers. Second, the value of global categories of benefits and barriers should be further investigated. Although the inclusion of both benefits and barriers is important, should numerous distinct and orthogonal factors be collapsed into 2 global categories? The summation Brown of relatively independent factors could undermine statistical power. Third, the EBBS was formulated in 1987 to measure benefits and barriers associated with exercise. Given the 1995 revisions to include all physiccd activity,^'' existing benefits and barriers items should be expanded to include all physical activity. New items could be formulated to reflect the benefits and barriers associated with this wider range of physical activities (eg, gardening, walking at night) such as weather and safety issues.
The ability of perceived barriers and benefits in accounting for physical activity may be improved by expansion of content material. Although not using a standardized measure, another pair of investigators have examined the factorial structure of perceived benefits and perceived barriers among college students.^* A total of 4 benefit and 4 barrier factors emerged: socialization, psychological, body image, physical health, time/effort, lack of social support, physical discomfort, and specific obstacles. In comparison with this study, only 2 factors are common to both: psychological and physical health benefits. Although this speaks to the consistency of these benefits, a number of content areas for barriers and benefits await to be evaluated.
In closing, perceived benefits and perceived barriers continue to play an important role in physical activity. With standardized instrumentation, these variables may play a greater role in understanding and predicting physical activity levels. One possibility for development in this area is standardized measures that are relevant to a broad range of individuals. These measures would include items that allow the respondent to interpret the question to his or her own context, such as environmental or personal concerns. With improved instrumentation, we will be better prepared to develop superior interventions that specifically counter relevant perceived barriers and bolster perceived benefits among target populations. Clinically, accurate assessment will allow customized interventions to address each individual's specific difficulties.
